142                 XIV. CHANGES OF STATE OF- AGGREGATION.
Then the points of intersection of this horizontal line with the isothermal will give the volumes and pressure at which change of phase occurs at temperature T.
The transformation will thus be represented by the horizontal line ABC instead of the curved line ADBEG but the area swept out by the ordinate will be the same for both.
142. Extension of the Rule of Equal Areas. The same rule has been employed to fix the position of the horizontal lines in the (p, v] diagram of the isothermals in other cases than that afforded by van der Waals' Equation. Its generalisation is open to the objection that since the ascending parts of the isothermals represent unstable and therefore physically impossible states of the substance, no experimental data are available for tracing them, and it is clear that if these parts are merely filled in by drawing, the areas which they intercept on a horizontal line are perfectly arbitrary. We may get over the difficulty by stating the rule in the following form.
Let p and yv be two functions of v and T connected by the differential equation
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which are equal to the pressure and specific heat at constant volume of the substance over regions representing physically possible states, and which remain finite, single valued and continuous over the intermediate (or "unstable") region. Let the values of p for constant T be plotted in the (p, v) plane thus joining up the corresponding isothermals.
Then the horizontal line which intercepts segments of equal area on one of these curves will determine the points at which change of phase takes place.
Proof.   From the above differential equation
r,dT+(T$£-p)dV
are perfect differentials throughout the whole region, therefore their integrals are the same taken along every curve joining the same two points in the (v, T) plane.
If the initial and final points represent physically possible states of the substance, the integrals must therefore represent the corresponding differences of energy and entropy respectively, whether the intermediate path passes through physically possible states only or not. We may therefore integrate across the unstable region along the path T = constant and get fp are the same throughout the complex.
